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(54) PROJECTION EXPOSURE DEVICE 



(57)Abstract: 

PURPOSE: To enlarge focus depth during projection 
exposure of a contact hole pattern. 

CONSTITUTION: A coherence reduction member CCM for 
reducing coherence between an imaging luminous flux LFb 
passing through a ring band transmission part FB whose 
center is an optical axis on a pupil surface of a projection 
optical system PL and imaging luminous flux LFa, LFc passing 
through an inner transmitting part FA and an outer 
transmission part FC thereof is arranged in the pulil surface. 
Furthermore, an SFINCS method is applied which converts at 
least two imaging luminous fluxes (LFa, LFc), LFb to 
incoherent state by providing a phase shifter for providing 
phase difference of (2m+1)TT[rad] between imaging light LFa 
of the transmission part FA and imaging light LFc of the 
transmission part FC. 
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(57) ami 

tt^SJigPF B*jffi«ratt»)1£JRL Fbt, *©rtfll 

Silas f a &tmff£M f c zmmt L F 

a, L F c fc©IHOTimfc<raS*ST»ttffi»a»# 
CCMfcttffiKBBHtS. *&tC, SilSPFAOiigfitt 
L F a i23SaSF C©gML F c ttDf&K. (2m + 
1) ji trad) 0«MB«*5**tMI5'7*-**tt 
SCtKJ:?), ^&<fcfe2O0tS»3t« (LF a, L 
Fc), LFb*-r>3k-UVMkttllteWM'*S 
F I N C SffifciSffl-fS. 
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C#FFl«*Oli5H] 

Vfr 6 »4 L fcjfc* AJ* L T tW2> < £ - >©**»S» 

©Pifl©^$tt*f&ii2-£5 WIBfi^^© 
rt^Sr. tH¥mri ©Jtrz /n fcgtfl. 7fr 
£ 2 . 0 ©HlcSfefcT^ttiSS^at : WEWMffli 

ft-fStetftfttOHJC, lit? (2m+l) * (rad) 
(mtt»») ©{M**4**ffill*>7 F^!8i:&<I*. 

2 ] MIE|i1|r«fi«©A¥S r i tft*m r 2 
£(D¥-®mt. tufS7-'Jx^®©^Sr3 ©it* 

o. 7o~o. 7 5gSK£»fccfc*tf«fc-raflrai 
g i tciee©aKis%ss= 

[H*«3] Hul2H€«H«©rtflfl©S3i§*%tufBfi^ 
#£«E©ttfl9©jgi§4s<fc 0 1<6< t *«^S*fll*fc 
tt*#®f:-rsil*«Sl«, XttJB2SKI3«©a 

*IS«3tt ^t-l/Vh fttt±©ttKH6*£* % 
Bf IB W 3 fc - b :/ h «gp#*ffl ^ * f t £#8te f S 
l ^P.^3«©V>-fn*> 1 £KE«©8#B 

1 «fr£>3I3JS©^-fnfr 1 ^CIBK©S;»S^H= 

v-m* i «tEK©j£Ks^se. 

[»I!I3©#II1I4K«] 
[00 0 1] 

* 7 r w ^©«$ffl; - v ©jbbe »= ffl ^ a &§zmmyt 

[0 0 0 2] 

[S£*©a^] c©a©»»i!«}teftBKffit>nTv^ 

ins. gt£, ¥S#iSj£iflT*Si7j^>'7'© i it 
®«3 6 5 nm) *mW%tLTU1-tJl< (TX*) 



sfcffii: LTl+v-V U— *f (ifcR2 4 8 nm©K r F U 
-if) £S8$ftfc1"Sx*S'^7Ty;<-fc&frttTV> 
So x*i/T^f-y^-ffl©ja»3fe¥3RttB«fl/f X© 

[0 0 0 3] -HftK, J5M?3lfi*Jfi*fflV^B)tttJ:oT 

fcfctt* l^tt¥&©l*»7J£«USiS£ (DOF :x7 
10 7*77*- AX) £tffig&7777fcfcoTV^ 0 
8S£ffl<fc*tlTl^Sfi»j!fi*3S©5 5, i «ffi©t© 
THPtt (NA) i:UT0. 6Sft©t©«^#6nTV 

*. ^**iaw}te©»*tfrai;-rfc*i:*s 

r*. LfrLzmm&m. cdof) bmprna© 

LtctZ, D0F=±A/NA 2 iCfcoTSfcSnS. 
[0004] Bl ttfl£*©a»Jfc*JS©e«i3tB*ttl* 
65CSLfcfe©T'SO, I^^JMiffiSOt'yXIRG 
20 Atm#©U:/X?6GBfcfcJ:oT«j8£tt%. c©g 
©SKJfe^tt Uf- 7 ;i/ R «l i: 9 x MWfflJ t ©p££x 

U-feV F U >y7fcLfcfe©v 2D§VHi7x/NWfliJ©#£ 
rl^VF^7KLfcfc©*MfttoT*;&5. 2T, 0 
UC*5^T^7;UR©^^-V® (SUB»¥*©ttH* 
ffi) ±£fflfc©30©j£A, Bv C^a^fSo j£Afr 
&*^©*lSltJityJlfiBlLi > L 2 , L 3 , La, L 
a' , La" ©?5, 7t«£L> JiiS»«^»©U>X» 

©UyT^GAtLAItbfcT 1 ^©^*., ^HL2 , Ls 
so «8U7 1 fi^rt©7-'Jxg$®FTP£{igTSffie 
p^®jg-rS(li:^T-t*^o ^LTffi©)t^L a, L 
a' , La" «Be p^jiaUT^SfCL-VX^GBjC 
A»U 7x^W©S® .(S««*«©«ffi) ±©J^ 
A' KlRttTS. St^T, U^7;bR±©^A^?>^ 

i:-rSP3JgiS«) *iiat/c)tilil*^A' 

•rs©t*4-rs. (LCT-jSAfrejaA' tiRiijtets© 

5*iepOif-Ej6CC ()tWAX©{iig) «riiS*» 

40 f y -v *ft!9*#**©»fc. ^f*®«fl. ^®fly©*-<? 
©ffiia T-ym a x t a o t v ^s . 

[0 0 0 5] SfeUf-^;l/R±©ffi©^Bs CDXtfr 

iia-r*? , fi»©**^»B' , c ©«gf^*#-rs„ m 

miC&B. C©*^*>6JtttAXi:¥mcJIA,t?UyX 
RG A»cAlif-r*%*lL b, Lett, vvfntfflep© 
H»^jiSCC*ji*±)t«fc4*. COJiitiepttU 
7 ;U R ©^ ? - >® 1 7 x / NW©g® t ©^ -4r K ft L, 
T7-'JxfS, Rr) : i27-yxg^©g||^t$,0, W 

so ^7;y±©^^-y^e.©^©3-5^K^-ri.) , e 
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mt±TMe pfcMLTfi&CtK&S,, 
[0 0 0 6] C©J:$fci9*Jte£R©MPl«iHRlc* 

A' oe#fc»4-r*)Ht03-6» Be prt©*ttW* 
I^iLa' , L a" &V>xmW±?±)HIL a fcfig 
fftSewtf, ccfiKmo^iA (fitS) «T?© 
BBP»NA« tfiSU NAw=s i n0wT*8Sn 
5. fct»La' , La" U**7l/R«-p±}teBl 
L a tfiSttftae rtt, (ttttffi) «T©MP 

S5N A r tWn, N A r = s i n 6 r T*g2n£o £ 
6KjftlS)t*ROtfMWB**M (l/5lS/jNO«*ttM 
= 0. 2) tt&ts NA r =M • NAwOgi^fCfe 

So 

[0 0 0 7] £c5T-P®ft£S5to3fc#>t;:«, Hnft 

NAw (NAr) < T«KT***', C©Cfctt 

i<l3tf, «USjasaD0FO^ttBBPftNAw©2JHte 
RttWLTJWLTL*3fc»» 0l*.JSflBPS©!9f&» 

^ttWO, *ffl±©*£ &««£&5o 
[0 0 0 8] gg^)t©ifiS* i *8© 3 6 5 nmfcU M 

psnaw^o. 6£?zt. mummed ofum?*) 

1 /im (±0. 5 /im) (c4oTL$l'\ ^i^WiO 
10<D->3 7Hi(2 0ramft~3 0mmflga) Pi 

7.-fA±T*t>, ■?x/nW©v'3 V h^iS^©7*-*7. 

& hsi«h«©irj±»*) tfit*-r 

[0 0 0 9] ^CTttfrlHHAtt, C<D 
*©KMH*»«b, Lfrfc#a«6 2-5 0 8 1 US 

1 4 8 *f ftW¥ 4-225358 ^fPfT'if £ 
Lfc, C©««ft«tt, J£»ft^«gf*?©£3;T\ \s 

^±©«?«^fc^«gi:*«7C«^*fe©-Z?fet)s S 
HRINC (luper High Resolut i 
on by _L1 lumiN.ation C_o n t r o 
1) ifcfclf A/PI/"'*. iliDSHRINCait 
R±074'> • 7> K • (L&S^* 
-» ©tfy7«-»lftlKj«S5Wt«»L-fc20©gaW^ 
' (XW40©gS^) *Uf-*/WNBM*U L&S/^ 
65S£f 5 O*08T#J*#fc± 1 *EfflTJfcl*#© 



[0 0 10] C©J;5C23tmT^%*UfflLfcie»Ki 

^g*^<%5©T-fe5o fcC3*\ C©SHRI 
(tt?) ©«k5Ks JiW^jt^ofcttmW© 

a&stfff&tt*©?*!), b*-;ws©aib 

ffl£L,fc«/Jv <*->©»** *iii&»5©IIlJfrftU:«i: 
A>£75V7*-7;rlslJfri:LTB£rsfc.«K SUft 
¥£©«e prt1»tt0^lHmfJti:iB^ISlSf3ti:tW5tC 

[0 0 1 1] =tCX\ zi-y$>7YXs-)\,m<OfflAL><>$- 

LT, •7x/nW©1'7©->3 7 hH«fc:*tf SBttfcfc 
SlHlfc^Mt, &Bft©HK: , 7x.'NW£ttfl&73 
f£tf&i!l£-tt£75)£tf. mtfl#BBB6 3- 4 2 1 2 2 
20 flfc. COWttftettFLEX (_F o c 

us latitude enhancement _E_ 
Xposure) SWlfn, 3 V£ £ h*-;b^©ffl 

fcA<T*£S„ fcfcLF L EX&tt, WKf7*-* 

SAMSTLfcfc©^*. c©»«aftT (7*n7 7-r 

t>> £Jfbv ? Xh£fflW::'3. feSVttCEL (Con 
30 trast Enhancement Laye r) 5 
JSVfc 5 -T £ C i: T'Si 3 C £ tfT t So 
[0 0 12] f fcF LEX^^tSftitnW^x 
MW£ftW75foK&f)2H2-fc<T<L, 
/^-y©SIB^©^S5S%ffi*-rsS*tbT, l 
9 9 1 ^S*(Sffl«a*^©? «* 29a-ZC-8, 
9T»a*nftS u p e r-FLEXSfett&nw 
5. LOSuper FLEXittt, «^OIe 

73i«0C-S©* (S£3R<fc»7ttJE^) T->+-7"^*«o 

ctt^o, ^jgiSA^-rs©-?*?.. 

[0 0 1 3] ft, ±ie©S u p e r FLEX}£©ilO< 

8#tt¥S©ttffiT©7 -r u >7*t j: o aa*^ 
7-f;l/^-JSkbT-jStcftic,nTV'5 0 £S£W57-c 

;^-iCO^Ttt, Bgffi3 6^1^2 35<>tT-^ : T^n 

so yttttfKKms&S 4 o ^© rjt^jg t fe^ Sig^tttg 
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[0 0 14] 

fifiS©?^ FLEXS, RtfSupe r FLEX& 
&j|^i^©itt*a&*6:»* C fctfT-f «. Lfr L&tf 
T'«, *-;l/|B© 7*i-U-^Xh C^FgfcK^ t> U 

[0 0 15] FLEXiST*^ aUfcWfcnV* 

£ h*-;W^->toVT (£SS5)tT*?#?> 

a«ttt»iixtt»i(i-i-s»«©F l e xsT-tt^sis 

ft#a©Bft8K'\©affl*<*i t < , S fcBftSrS?? 1 © 

[0 0 16] ?Lf*R«li, ny$>? h*-;l^©5B 
i^fc/<*-V©S#Bft©B»=» Lfc 

[0 0 17] 

[RH*«fi*r*fc«>©¥a] JJBIBW![OlH*0»te 

7/1/R) t«yfifflOJH(B»T«ttW*imi#» (l~l 
4) t, ^7s£©;<*-yfrP>IS£Lfc3fcfcAI*LT^ 

*-y©B**j&»K Oiaw) _h*c«s«s»-r*a 

B«*JR (PL) fc*«*fc»l«Jfcffllte*^T, v 
7. * <gfSS« fc ©NOBftftBA © 7 - <J xg&B 
(ftp) , xtts-oififtfficEnsn, 7-yxaai 

stiff #«« (fb) rtt^-rsss^ts *©rt« 

AM (FA) RtWIMR* (FC) K»*r4WKtti: 

oiB©=F»tt*fiw«^* : F*ttfia^a (ccm) * 

« (rad) (mttSft) ©fi»aS*#i«itt*a->7* 
[0 0 18] 

T, Jfe¥W»C7-yx£»©H«fcft*l9»}fc¥JRl*3© 
B (Uffltimtftt) > X»*©ififtffifc = F*tttt*» 
#*RW\ *©ttffirt?ra#*fcttltffttfc#*'*"S*S 



#%©-S5fc, *njem©»»»c»*w*is«jti:*s 

->*©s !?CXv^* h*-;W^->*2ja, HJfr 
LfcBJfcJfcSi GRftft) ttIIfiT-f§L^%^20 

<D3WwcfiB«t»W*tu * x/*©*B**eMt 
(3»fh*-*oi) ©)t«±T'©?sa^fi)t<s 

0fc¥«) fcBJSLTV^fc. 'fi£*© S u p e r - F L E 
->7 F2-£T^S/clt£©T*, 3t-U>-htDWT'fe-5 

[0 0 19] *T, fflBJ^*©*ffifcttfiS/7 h«* 
tf:5:V>fc©fc-f St, ^7>h7*-*X (fcBtftt) T' 

^ u^*;i/±©ffiit© l^e^x^©*^^® 

KA^fc^-f-f^TSFlX , fi£o 

T $ xM±©fi«-&«tt{ftffiS©av^©^fi£ tfc *) > 

t^TDy^^ h*-;w^->©ssa**^rrs^iRi 

[0 0 2 0] t^i^iA^t-^ (-7xM« 
l Bfc^Xb7*-*7.Bfe©)t^^lPl©-fn) TSfc* 
±!e©ftg§fite&fj)'6*&rt ©)te»BH£ ioTS&oft 

«2t&So c©tt*±ia©a«^j««:)tK« «&ta 
s) *^-r*jt©iip*i:ft»), -flj-pffitBaa^i:; 

30 3>w h*-;w^->©(fi>afl[«a«)«cf:K& 
So c©i:t4i:syeESStt'7xM±fDic}©^tA 

KAtrr sftsa ©jt»s*s* (=0) tr 

St, (itS" 1/2 ( A F • s i n 2 6) i:S2ns 0 C. 
CT*A F^-r7*-*7.M^a-To sine<0lW(i 

aaejteWR© , &x^viioiip»NAwp*»*»6« fit* 

©a < »/h*-/W - V *^ p> ©USrJt© ? "SB e p * 
ilii Lfc-T^T©**^ x M±T*WI^fiSt^ 
«7CTl/2 (A F • NAw 2 ) ©)tKM«:4 UT 
40 ^iC^. C©i:*jStUSj»fitLTA/4©3ti8a 

[0021] 1/2 (AF-NAw 2 )=A/4 
C©SC%f fcftfirt, AF = i/ (2NAw 2 ) fcfc 

oT-lftc*ton*«j«i!MWIi:-Brt-*. ^J^tfB)t 

65/im) JgrMiSItU ^PlStt LT N A w= 0. 50 
«Ji$t5i:« MM±AF/2tt±0. 73/imt 
•7x^±©7 , a-tX©Sl /img«(c«LTt5i: 
Avif^©^ffit*^Tl/->5o 
so [0 0 2 2] W±©Jga*«iC«fc:8Lfet©*«H6T 
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&5o 0 6 <Dmmtytmz<p-b (o) t bfcB©g73(R] 

tftot^S. 06 (B) tt^xM^A^^^O^ 
ggSfflSrSU s i n0n=NA (^zAffllpS) T* 

[0 0 2 3] BBtcftfgffi^tfS:^ *^-8n 

-f&fc>-5^Xl>7:i— #X (AF = 0) Wm<DtZli, 
06 (C) fcSVT.fc'Stc, L^;l/±©-£t7xM± 
0®££<DftS§SMA L C Oti^xM^OAI-^SXa 
^OIES (s i n) {n^miXft* (ALC0 = 
0) „ -73, ^iaWA'A F = Ff£tf-r7**- *X"T 
3fc±!2<DftS&SS&A8#Sfi (9) ©lESKJSUTl 
/2AFsin ! 9f;tfa4-3t<§. <m£06 
(D) t^-r„ e = 0^sin9 = NAwOWiA 
L C F /cttdftSSM (T7*-*XtcJ;i,)SSiRa) 

[0 0 2 4] -7?, 0 7teV^Kl>££SiuS7^l'2- 

SW^TfecDT'S^,, CCT1iS7 (A) 2 

©ffiffl£>r [rad] f£ttS&?>bJ6S7^;]^-£ffl 
fS 0 -T^t>*.7-<;U^-©fii|iiSii^«^ (RJBbI 

[0 0 2 5] $ffig]i9tfA-?&Sfilfi*ti, 07 (B) 

fet), fi&S^tflET&S^fi^x.'v^OAJftft t 
LTv -0w<0<0i Rl>*0i <9<9wt*« (s 
i n0i =NAi t-f%) o ?T> L^;KL©-£fr 
67x/N±cO#^f T'O^SSgStt, 0 7 (C) ©J: -5 
K&fflf £ 2 S«U£7 -f /V* Otzib\Z^X Y 7 * - #X 
(AF = 0) tfcV>TfeALF0=A/2f£^O^KM 
^AvT-V^o COfc&^X h7*-AX (AF = 0) 

tf, A F = Fdx7*-*7«ffitfeV>Ttt, 0 7 
(D) O e fc?C2«^7^;b^-<D{itffi->7 h^im^ 
iOfl^-fSffitagA LF F*\ 0 6 (D) O'Mftvyt. 

[0 0 2 6] fSk ±!50BiH^T'ttM-<Ifl (IE7jIr)) 
T7*- *X£#*.fctf, ffifil (A73IRJ) Of7*-A 



So iliOf7t-*XT'tt, 06 (D) , 0 7 (D) 
«KiKM§!tf±K£!]fc&3*\ il(Dfct06 (D) fpT' 
-NAw- — NAi x RO'NAi ~NA wOHtffiSt 
Sftifcte, 0 7 (D) tasbfc-NAi ~NAi ©fg|(D 
ftiScfcO li£fi#fWc (-fill) ©JfcJKfc¥#U fto 
T A F =— F <D«£t>ftttttlinttlC A L F F i:£S„ 
[00 2 7] -73 , *»WPttH 2 KjjVf J: 5 
m-%(OWM (FTP) (C78H£ffiMWCCM«K(t 

ttfi»)fe¥^P L©W»UV^G AtAWbfeft, 7 
-iJl^SIF TPtcS-rSo *bT7-'JxEg|ffiF 
TPCfc^T, lie pft©*/L^©R^tfi£i&SP#F 

ARtfHiaw<Dti : »«aja»FCi6aKflf«3t* (*n 

fnLFa, LFc) fc, *HBPO*i»«2l5ia5F B* 
ffl&tZftte (LFb) ttfSVHCT$b&to&l/^fi 

cw <xm 2n5„ c©fc«>, 7x/nw±t*«T)$ 
tttt»aw c c uovmftv&m f a R'a*jij2©it?s 

20 tt3aa»FC*a»bft)t3|lLFa. LFcfc, 4>M© 
jSiSBSF BJ&jiiibfcJtJRL F b i: fcffi$£ig C 2 & 
l\, f-OlS*, *j^aiaPFA&tffliZiaji»FCA^6 
©ttJgLFa, LF c fc4>BI«BJF B4>6©3tJl!L F b !: 

a : en€nffi±EbTi»i#©^T"T)$b^\ 

*l*-/W<*->©« (3H*»^) Pr' *»*r*. 
t%WMLFa> L F c©&© :: F#£J:oT7x^ 
W±K4«Sh*«fc, MLFbO*OWtJ:ot 

so ^d^P r' t%%. 

[0 0 2 8] ft, \sf-9)W\<OHSmftl LBtttt*i: 
|sHit-^C»rJP®s i n if/2^'E>C)fe(Oi:-rSo fi 
U SK^JRPLOU^^l/flJOilPRNA'rfcSb 
. Ttt, N A r > s i rn^O&ftfc&SSn*. 
T\ *^Kfc^S^»ISS'&, $P»tC03, 04, S 
D*0 5 *#88bTKWr*. 0 3 tt*SHB?E^*«7 
bT£D=F)$1x<£MgPttC CMcD 3 F®0RLf« 

[0 0 2 9] tui£©J0 r i ©RJg2l5ggPF 

40 A, Stf J132©F*i^S r 2 O^WSiiSBF C fcJtb 

Btc«, ±IBSiigPFA, FCC^aajttOTiWt* 

f c hjjfiinPF b t<omi&m&m%®-<Dmm±fc&t 

A, FC©^®!^ (LF a, LFc) fcigilg&FB© 
3jfi)t (LFb) kti, Ji«Mt^« (=F») b^?c 
t^%V>^P.T'$5o S£^TB3T'li, 0 3 (B) , 
(C) ©J;-5t^4fOSgSia^giJ-{ffc N | a> 
so 7Ka) , Ml b> (^7hb) fcLTSLft. CO 
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[0 0 3 0] I a> (3Sa»F AfcF coffisaa*) 

fcOl^Ttt, *J8WT*ttlBS©2Bi)tefc (2m+l) n 

X\ (FA) ililSgP (FC) TttiS!l»t4 

§ e @3 (B) *Ttt*j&ft*i:U flBfcjEfcbfc 

ftciTfeiba^o $fcH3 (c) tswjiifc:* * 

ftoTfefit\ 03 (C) 0»Iigjg$i:EI3 

(B) offifiJ8ffl¥fcte±<ftM$&fcOTfcSo 
[0 0 3 1 ] EUOftK* *HOtt^jiS5F B£il3 

OX«ftfifltt«lflf2a»FBO^ari , r 2 fcttJS 
LT9i <0<02 <D(EHfcft£0"C, A F = ? 
0)fc»SSALttH4 (D) 0£ifcALBF=l/2 
F (sin 2 02 -s i n z Bi ) £&£ 0 #Jf^ A F 
= 0Tti, 04 (C) QJdfcJtBfiSALBOttOT 

[0 0 3 2] -73, B5OS0<*^3iagBF A, Rt/ffl 
i2iSi§pP F C (Dj&i&yt L F a , L F bfc:«fc5flR (8KB 

-fcWKEftoTl^o SfoT, ^XF7*-*7.AF 
= 0tC*5V^Tt>, 135 (C) ^^:ALA0=A/2 

}fcBft*#H5 (D) OcfcSfcA LAFS£i:fc!K ^ 
(AF=±F) <D£tffcffilRS#'>fc 

[0 0 3 3] JBlOJtJRLF a&tfLFci:a2 0)tJR 
L F bte5WcteT?$L^>&^OT\ ft^LFa, L 
FcO»OT»ti«»Pr it 3fcjRLFb©*©T 

bf, a lao, a l a F^^tcea-r^o cn£>oft 

KSS0 5"6s ALBF, UAFlcwm 04, 
5«tOW6^ftct3^ S£3ROA F = FOx7*-*^ 
BScQftggftgA L C F= 1/2 FN A 2 w£9/J>£<> 
SfcA L A0 = A/2£O^Tti2fi^j£7^l/*-ffl 

[0 0 3 4] *R«Tttn-«0T7*-* 

K^SFINCS (Spatialli 
Iter for I N C o herent Itrea 

[0 0 3 5] ffl3S©*3&ft*© 



[0 0 3 6] 

tt»* ftfc»MBfcttfl!P3» 2 k: «k o T§i 2 jftAfciKft 

£ 0 *©!B2«iia©(ili»cttP-*y-s/^v#-3* < 
10 EB^n, BHWJtoiiia, a»f*iBi»"rso ay*-* 

UyX4*cj:oT«JfW)t*t«8iSnfcBRRB)tttt, 
4 yf LT£>7^ 7-< UVX7 KAttT 

20 [0 0 3 7] JT, 75^7^VX7fcA»bfc»W 

yXxb^VFfcioTtfSISn* SUVXxWyh 
o*-*ol#tt«K:tt2«JHW» (#»5:/7i056}fcjS 

©») «^tl§ 0 at)T75-f7-f UVX7 0»ffl 

<Bfl£ tt V>Xx V F <D& £ n b«S^ 

U BftB»JW&ft*. 7^7^b>X7^IW}ffl!) 

lStf£n£c c^D8eo/-« OHBBB tt5 
7-9TEitSn, £#bvX3fcl OfcAWbfctt, v 
30 f-i^l/T^VF l l 0j©B©Mn»*£-ftBH*#* 
-eWff*. 7^7^b>X7 0WffiWfc: 

»J*Sft4«R©2JtofcBB WOttW ©5** ft^A 
• •X±^ffiB"rs l 00 2*JtaH»^60BHBH3tO**ft 
»»£Ba*bT**. Sfcifcttb'yXIRi 0fc«fcoT\ ' 
75-Y7>fUVX7 0»ffl«l (2*3Hi*fl«»*«h* 
S) BUf-^;l/7 , 7^VFl 1 OjgJBBHPB5fc*hr*7 

0a»0 2^J^»0*^^6«»LT*ftUyX3fi 1 

[0 0 3 8] U^^;b^-T>F1 1 OJEJBHP*jia 
LfcSB8JttttUVX3Rl 2, ^7-13^ltnvf 
y^-UVXl 4fcAi*U nym-l/VXl 4^: 
»tUr*3t^«WI3t I LBt&otUf^/l/R^if 
So CCTUf^Jl/T^-fVKl lOSJBBBPSi:Uf- 

U>X1 4i:0#*lR*i:J:oTH^»cfta«cHi«tU 

so ^^->»t:M?n»^^-vW« 



(7) 



ftBB¥6-2 4 4 0 8 2 



n 

\syxi <d 2wmm(Do*>m&h x±tc<4st-^ i o 

<l PL(0l/f^ /UBtf r U-b > h 'J v * 

£ tt Jtlt A X±fr 6-TttTffiBT* £S© 2 SfcftBB 
(WttOjtoHI) tti6*60IHW 

U^^l/ROJ^-Vffi^^T'f UyX7<D*f 
fflfllffifctf, BttU>XJfcl 0, UVXJRl 2, 

»0HftfcftoTV^6cfctt*5STfcfti/\ SfcU^- 
^^R'NOBHWJtl LBOAJ*ft*IBH* (0 2 #88) 

LTrow©**ttftB»*<h*<«fc. 

MW:afc-UV5/**Bttt-*cfcfcas. *oaiB» 

I L B Og*A*f£ * / 2 OIEKfcttBJtt** P L O U 
f-*;lHH©MP»NA r.fcoJt (offl) ^ffli^nr^ 

£0 COoiMl o = sin (*/2)/NArT 

5-0. 7S*O«HTffitonTV^ 0 *8WTtt, * 
©offi#H0«fc5ftffiTfeoTfc«}:<. ffi*4«'&o = 
0. 1-0. 3iat'$9Tt,^o 
[0 0 3 9] 2T, Uf-*;l/R©^*->flBfctt£ciA 

*\ CCTtt^DABtf^ffifcBBStU *<Drt£»'.h 30 

0. (Xttft) WT0THSfcft**5fc» 

■H-«tiT^*cl:fe*t)* PL<0J9»«2|5M 
*#*LTUf-*;l/R±T?0^jStfi*fe6nTV^o S 

a, a«ioo3v**h*-;w<*->oBp»Tfa 

fc»LT**ft&**<ftoTl^&fcft, BHiWftft/Jv^ 
*->fcLT^Fft-r*. l^g*r*2OC0ay 40 

5 c ktfftvMMfcBtiT^ftc fccasm 
[0 0 4 0] B8fc*V*T, Uf-*;l/RttUf-*;l/Xr 

. £CT\ HS^OUf-^l/R^fe^xMWSTOjaS so 
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Lrt©7-yx»BffFTPtett, ft<D0 2 N S3 Tift 
BLfc : F»ttflH(BWfCCM3WWt6n*. cOWtt 

fiWWccMa, «ep©«*a**^—r«iia« 

#U X5^^-«(l2 0K:J:oTJHSW^aibfc 
Xf7/^l^y« h*--;W**-:/*BJtr« 

fcfefcffiton*©T*ntf, =F»tt«««*tccMtta 

B«**PLrtfcH£LT*^TfcJ:V\, LfrLfttf 

*©*«>, T»ttffi«»#CCMttia!»)t^3RPL 
o«epK:»LT»KRrtefctt^ 3V**h*-;W< 

B^taot^ tOttffiB (7-'JxS«iFT 
P) ^mbWftttSSr^*Sfe46on©IJflP«0 (N A 
Rl£8D) *B»*c4:t»*o ^<DP?3P$ 

fc, frOT**f£tf«jffLTlBBStl3. 
[0 0 4 1] ST, ^x^Wtt/JtttAXtSSftffirt 
T?2^7C»» CWT, XY»«lk , r*) l-Sfcfcfcfc* 
^AXhWft^K^® flKT* Z®W)£t%) ? 

ywsToxYSi, z»n», xf-^m-yf 

2 2fc£oTfrtotU XY&»fcMLTteU-1fTi$ft 
2 3fci*«BH-B«»cttoTI|«P«n, Z»»fcML 
Ttt*-h7*-*^07*-*^-fey«--2 4^ 

2, *5>fif-B#l2 OVtt, h 2 5fr6 

OJB^TBiff-ra. CO±S9»axyh2 5tt, 

(DWlflMttMt&kkWc.* HPMBaxy h 2 y\JS 
^*SS0, xau^^;i/75-f VIM 

p©*ts«*i«i-*o sfc±WBax^ h 2 5tt, u 

f^Wf-^R S T^©bf-*;V©»j£B*fcR#& 
nfc^-n-FU-^-2 , 8tfR^&ofrU?-*;b£% 

5 tt, X*LfcU^-*^*K:j6tTX5^^-«B2 0 
Oftffc BPB»ix^h2 70BflF*%^tt*«:lW» 
Ls «D8, L/f^;l/77-i'>Fl 10*HPTj-fe K 

*to-&TSft«fc«B-r«ci:tfT**. 
[0 0 4 2] C<11»B8*oaB)tt*3RPLO-»»0 
iS&, B9*#BLT«Wi"r*. B9tt£Tfl*fttn 
#T^5nftSB)t*3RPL©»»«4Wffl5*^U ftu 
BOUyXJRGAO«T»©U>XG Ai k»SOU> 



(8) 
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'j xg^ffi ftp myt&* p l [m&ft 

McDffflftcDfc&K, *WO-»K:|lljPa5*l8lJ*. *fc 
T8W£flMSWfCCM, RtfX9l'^'-ai«2 0©£ 

Btt*1.ftlc}Ktt-r**/J^irxhWaB3tt*3RP L©« 

i-^2 0A*^snn^. £5)^ sms©— set 10 
•aiafciiffli-saEBA f ^72 9^lt 
jaawmsnft* u-> , x7*ii3SiH'\tt*e-r*{: t 

T\ T»ttfi«»»CCM<0ll)t)tO-aPKiRK±*J| 

*. ffi> SlffiM'saiWtt»c«lft«tifti"J-Vx7*, 
7.7f**-&«2 0, 7ffal-*2 0AtrtLT» 

M»tj»ia-r*j:5frntf, x5^^-a«2of!? 

[0 0 4 3] Bl 0«T#14«SWC CM©|g 1 ©£ 20 
«$!lfc<fcS8i3t£*U 010 (A) fiftttAXfcil* 
£T©»r®B, ^10 (B) fiTSBT-i&So St, 0 
8*©7ftfi (7j<S7^1) *>&©#« 7 V^A&flft 
«S OI*©<H31^©3fc©£j8Stlfc3fcT*!>, 

^Oak-U>hgi L c l*B«>T}gl\, miyt* 
imtLT. <t>&»ftAn = 3 6 5 nm, S5*IAA = 
5nmf^t Dt-W hftA L cttWT©£3£ 

[0 0 4 4] A L c= An 2 /A A = 2 6 (im 30 

Sn rz ©$t^$iii§l( F B h 1 0 J Fff¥ 

1 H\ (n. -1) hi SUc (nt-U^hg) * 
8Sfc-r<k r> fffSo TStx ailgPFA, FC©&aii 

ftt, mm? BvmMKtomicte (n-n hi , 

Of, IP? h 1 It 5 2 11 mW±T* Stiff 
[0 0 4 5] *i»»jl»F Attt, HfflaifiS&F 

C©a)Sfti:©IHIfc (2m+l) n [rad] ©ffifflv' 
7*-£{*tlDf &„ CtlttS i Oz $©»§!«:&», 7. 

-OBfff**n2 fc-rntf, IPSdte (ti! -1) d = 
(m+1/2) Ao , (Ao =0. 3 6 5/im) fTn 
Hffr^nz tfl. 5ftfiT'^ntf, 0!IAt£m = 
OtLfctt. mtdltd = Q. 3 6 5 /imtt ntf<fc so 
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[0 0 4 6] fSdlini=l, 2, 3 • • • -KfcfJSLTJ: 
Off <-rSCfcfeRTffiT?t±fe5*% ->7*-i:LT©ii 

i:»c«l:oT»a»F B©ail7ttajIgPF A©ailtti: 
OHteWJWtJWWLT L3: ? «om«t£U/t 0 1" 
*©T, mm±ttm=0, 1, 2SgtmUftJPSi: 

[0 0 4 7] £ fcB 1 OK^LTHBICgJBfcLT, ¥fT 
¥tt#T?**»fi£f**i)ia:LT, HMHEMFBfcfii 
$XttHSfl©gg£4a.Tfc<U\, £l©il£kgghi 

WfcfcSaattF A V FC fcaa»F B©J**©8) 
tiS«©®»T^«:no fcbT, (no -1) hi SAL 
ct1"5o Bl lttT#ttffii^#©£2©aaSfi!l*3* 

■fo Hi i©wrtts *ia©fsw2i)aa5F Btsuow 

ft*. C©«#©JBSr**ns , ffi©»fl-©JB*T** n 
0 tU frOS*%h2 fcftttf, (n 3 -no ) hz 
> A L cT'&ntf, MjggPF B©2ii7tfc<fi©2i§Si!F 
A, FCOaiftifcfcOHOTSMtttiS*-*-*. COflT? 
fe» *iD©a&S5FAK«JP£d©<filB->7*-£&W' 
fc 0 JP«d©*miBl 0©CTt[e|«T'a5-5 o 
[0 0 4 8] Bl 2fcTS!MtfiKSWCCM©S3©* 

ffi (JP^ha ) ©-gP^rBl 2 (B) (c^-TS0< < OK 

<o »i/^a^Sffi©)P$*h3 , m$im*ns tLtct 

(ns - 1) h 3 SAL cT'SWf, SiflSPFA, 

f c ©saiaft taiigp f b commit ©h©t^14»4 

«*r*. rSi, c©WTfe*&©aa«FAK:ttJ5£Sd 

isu* ajittTa&oTfef-©xs»©ffiatt/h* 
^fc£, ts«ttii^©aa»ttKi:A,Ha<, &jrm* 

TjS^SPt LT L f 3 <: 1 1 T* f 2)0 
[0 0 4 9 ] B 1 2 ©ffilT'tiT^ttffiSgP^C C M 
©JS2h3 ^<1-^ (%5 2/imlt) CfctfT'f* 
©T% T»ttftWWC CM»0¥frWS«llMcW* 

•T * «ffl«*»&ltiRSI*'>tt < «> 5 * 5 c T- # 5 o 
Bl 0, 1 1 C^Lfcfc^c, £i,SSJP$ (S 



(9) 
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tttSWi^^ttftKiRgtflWtr sot, ^ > * f 

[0 0 5 0] «±o«WMI|-W4, L 
TttJWMfclSIBWfcn t- U> hfiJ-X±©)l£S§M£ott 

4©**W"ff*TsT, 013 (A) , (B) tt*4»rE 

0St?fSB%st. *iL»2ifl» f a tmmm^ f c 

tit, 013 (C) t^"r«k5K*M3a3iaPFBK»L 
U SjISPF B ©HDS^ti^jlpP F A , F C©&ilft© 

[0 0 5 1 ] (Sis 01 3 (A) ©$Q< COltt^a 
iSSBF AtettJPSdOffiffiS^hafr&fcRttS. ^tat 
i-3T, igjggBFAkSjilgPFCktf 2fiiu£:7-r;b* 

tt» 013 (A) ©ffifiS^-fcftlfcU *©ftb»3 

T, (2m+l) x [r ad] ©ffiffiM£-£*Tfc «fc 
V>. 

[0 0 5 2] £fc, 0 1 3<D®)<Dfaytmz£%T&\H& so 
M^fcCCM.tSfc'Jx-'MllKl/MSigffi (A/4 

i£la]fK©RjIftK:£*TL£oT&«fcV\, £©£■&«: 
fe, mHCiffllg©Rdttte ; F?$L.£fc>;&:^©T\ (Itt 

« 1 1 / 4 t * a#^*j-&ft=F»ttffi«sw* t l 

TffiVSCfctf"?**. C©kt, 1 / 4 ikKffi©!*^ 
IrJ (SfiT^OSSt^lRl) a, ±§2<DiI32-rS2{i^©M 

[0053] w±©ai)ts*fflv^***ffliTttv &f£ft 

P L ^©^ttffiilSgPft C C M*MItt«T'$j£Sn «o 
7 S^OJMttTSMtffifcfiMJ C C M t LT©<Ift« 

vSjSTIHHkft*. 

[0 0 5 4] *-CT% COnftOKH (§5ft^7-©» 
*) *SH*-r*£*«!l«H 1 4 , 15, 16, 17£# 

mi-rmmtz. mmxi LB©<itt# 
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4ttBREft^*£Stt*fi^J»&tf6 (0 8) ©V> 
<Ofrfl[)*ai«l*^bfefeOTS6*. 014 (A) It® 

ytmmttG tLTffiytis.6 k*m^m-e$>*). ?y 
?L.mytT'&z>7\<my y? i t^<DX^Mt^<Dmm 

<sttfc&oT8-fttJ2ft£.. 014 (B) ttflftMOtttt 
6tUT®^«6 At 1/4&S&6 Bi:£ffi#£fo€ 

S6 BOW^Ir1«<1^«6 Afr5©!6li<Htt*R<Iifcfc 
S^-rsW^l6]i:bTfc< < » Sfe*iifr60Ji6JK (A» 

mm&tt§itw>tt%<x^uwL<fitftt%ir>T\,^, u 

©fcjSJCkoTli, 014 (C) (c^TJaK, 1/4& 
ftj£6 BO#*ffll)lC*JWW»6 k LTK^T, BfflHfcfc 
LT*5< £«fcV\> £©«•&© 1/4 &g«'6B<D$a;&fR] 
fc±2l,fcjI!>fcR£SttS. 
[0 0 5 5] 21, 01 4tc^LftJ:-5&<13t*J8llSP*J 
6%fflV>Tbf-^;l/R'N©^) , 6I LB©ffi##1x*:Si 

T, JSSJft^P L"£©?8Kt<S«8WC CMfCiSf* 
^^t)^©B^(i7t, XteRffittfcJSofctftBi: 
ftott^. ^tt«I L B <BI*tf01 4 
(A) OAdtiMHHftKaJoT^a^Kffii&T* 
tt^SMSPW C C M©liil£gl 5 ©HMO k LT0 1 5 fc 
ijVfo 01 5 (A) ttT8Ht(S«MPWCCMi;LTl/ 
2ag^{£ffl-T-5^JT'feS„ 015 (A) lt=FffiH& 
MSP^CCMtcA^fSEM©^ (ISRWJtl LB) ©S 

&zt-o@.mmytT'&zh(Dt?%c 015 (b) 

»ttffil«»#CCMO¥ffi«ljS*^U fin ~r 2 
©fn^fcJSiigP FBftl/2 jSfiffiT'fltfig^n, 
5195 F A, JSiZlOtMMffiS&ffi F C tt*H©SjgSP F B 
(l/2ttft«) klSlif|^H©JI* 01fi*WW*) ** 
^fcli«©SHJ1S (WAJf535) T*S5 0 C©01 5© 
THHH&WW* C C M^ilii LfcB^©^©{l«««^ 
015 (C) t/f^^t, *H©fS^«iIiiigl5FB© 

SjigP F A St;jl32©M^^iiSi5 F C ©SP^T'tid^ 

SCtms. CCT% 2liiSi5FBkLT©l/2^ 
S^©l4??iRl »*, AWTSiBISHiJtO^ 

t>\ 1/2 jfiftfiO«l75lRl k8H«« I L B <Dmyt?i A k 

*«a{k-r * £ ? t, T^tt^^gp*} c c m ^amtm 

gptf 6 t trSATiaC^A t«>»9»!:IWT * % «t o K 



(10) 
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[0 0 5 6] **^tt=F»ttfi«SaM*CCMi:LT, ¥ 
Sri ~rz ©fi^SjggPFBt^OPiJgSjiSPF 
A, JR2l©flV#aaffiFC2:*ftlC l/4ifc*K (S 
im-m) fiSLTtJ:^. coif^fcAlttSft* 
£01 5 (A) ©,fc5fc:£TB»ffl3tt*©T, SSSJieP 
FA, FBOl/4 «ftt60«l^|Rl*XS*)1fiJR©ai)teR 

D©P3fift£, #&©R]^gPF ARrj«j2©ii?i?4fi£j§ 10 
SFCSffliflLfeJfeSttSiaOORfflJttKaiftTtx S 
^fc«Jfc#tt©ii44 (=F»L*t>*VO JW*ff*C 

ffiMSW CCMtLTOl/4 S5ffiO$fi7?[Rl Ic-g-fr-e 
T, miX I L B ©<Ift;Sfr£ll7 1 e»§W 6 C <fc t) IS 
ST-*5«tdtLT*3< ffi, 015 (B) fC^ 

Lte*IHOtl*«aa» F B t LT© 1 / 2 ffig«{i, 

[0 0 5 7] ±IB©l/2)£§ffiXtel/4&ft 20 

<t, 014 (b) N (c) (0&?%:Piffiffi:m^zz. 

fcfeTff*. R<l7tte0 1 5 (B) ©$DfrT 

»ttffis«»*tte £ r> Ttmaan f b ©>&ift« a*® 5 

[0 0 5 8] feSVttSiSSPFA, F C fcSifiS F B t 

£T$L£fc>ft^2 0©tt*£#W2ftS. AW so 
JS* (KWIt I L B) ^ROI)tT*« fc* l / 2 iSftffi 

^1/4 &&foomi5fazmwyt<Dmftftm^t>itT 

[0 0 5 9] W±©i^Kia 1 4t3*L7HB3ttlW»8W* 
6tEi 5fcSUfc¥Witti*aWCCM*fl^*i:, 
Jfetifi^ft ck 5 ftflttSSrffl l^fcTiWfcftWW C C M 

jk p l prcottmmw tx e,n5^T'ffii*T»fi5^T* 

3dSo L*^Lfttf6, ^Stt!(HWJtt46»f L 

ft»S4*-fcSBf5I3R©-0!l*, 01 6^r#HgUTra-r 
S 0 01 6©m«01 4*©ffl»l£llfflMM*6©ttfo?>fc 
S^&nsfeOT'SSo JfcT, 016 (A) KftVTA 

t>#*.k -a-fist^nso tftbs* i#@©<i%e-i>x 

^'J-^^-6 CT'ttPfi^ (±T7dIr)©<1^) *»*«a 
j§ L T 2 S 1 ©ffitt e-A X 7 'J 'V * - 6 D & LT 

SfflJt (ffiStSBft^lR)©^) fiE»{i57-6 E, so 
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6F£ftLTe-AX7yy#-6DT*-&j££n, PS 

Jtl«#fcRlttte4oTJt«J. d©t#> 57-6 E, 6 

F©ttB£*-3TPffl3ttfcSffl}ttfcfc:3tti&i£2xdi * 
4**. ^oTA»^©«3fc-l/y hgA L c 

2 d 1 <£ 0 Jflfrtttitf , £$&© P OBfeJftft Sffll3tt 
MttT01 5 (B) ©fc©*M£fcftS£, 01 7 

(a) t^-rat), TSMtittwwtfccMfcAawsp 
*.tfH5iyfcffl£iRi) ^n^nai 7 co ©£? 

^•t)ftv>4o©^i:ft«o fftto-fe, *M©tt#tfiS 

iigPFB (l/2&ffl£) Tte^©flft#fttf 9 0° £ 

n-@iis-a-&n5. <:©4o©)tm«^n^n<i%^iR} 

^SSStkfeK, SiiSPFA, FCfcSjSSPFBfcT* 

B*iiaUfcSffl)t*»ttPfflBtJi8»KSlftSfU SSiS 
ggFA, F C^SiUL/fc Pd7 I £fiE^i:|Bl— {l7t^l°]i:ft 

OTTiL^V^ feU 016 (A) ©ckaft«fi£©11 

mim^m^ommmm^r^t. 01 7*©Pd 

ft, =F»ttfi«»«CCM*ai8Lft»©»)tt*t«)t 

w©%aa»6<% 016 (a) itmLtzmt^t^- 

1 2o©<i^BSc;^©7 , £KgM^A^ < fcac: fctfTtrs 
©T\ Jt«Wt^llB«3V:-U>hS©fiv>3tSU W* 

[0 0 6 0] -»v u— tf)fciSi:L.Tia«lffi«*ffiffi-r's 
«*tt, fe^.T01 6 (A) ©^©dTtStJffll^S^ffl 
^ft<Tfe, *»W©a**»*<:i:jyT?**. /iff 
U B«Sffl?t©U— Ftt)fiK*JLT01 6 (A) ©jot? 

Ui/hft20©«Sfr-5ili:^T-tSf=ft, U-lfJtt 

«ffiffl«Ft p-gs t ft 5 y tfr^ftm (sasi 5) 

016 (a) ©iai©e-Axry y^»-6 cica« 
-ri»B^(i7t©(i7t^iR)ti, ffl^tr-Axyy y^-6 

CfC«LT016 (A) K^T«fc7t, P<i7t^lRli:S 
«3t35fli:©1'IIB CPWW»6 4 5" fifli) ©flKt^KoL 
P Li:-rsfcii\ 

[00 6 1] tC5T% Jtjg*VJ<ffl7Vy© < }:3tJt|$ 
WAtftX-<^ h;Mi**-r*)tW©li^Ktt*©^|IB 
^nt-UyhMti^v^OT*, 016 (B) ©.tdftS 
*ftaJtt«:0 8 *©(l7tSJ»SW 6 LTffl^?, C t ft 
T'Z S 0 C ©$t* teSH^SBJ^RTTO 6 G ©a®lc 
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# GKffifcfiBftTSlRi) ttSffiOH6HTSS*Sn, P 
BJto*»tt»B4)«6H. ¥fr¥S6G«3aUT»i5 

€>if£\ j»aoa<3l:-U>HIA L ctt2 6 jimt 

[0 0 6 2] $fc, g«0*»«i:LTBIl 6 (AK X 
14(B) ©3R0ltUHIlK:i/4ttftS*K»T2O0B 
»fflft«\ Ev^aWl«B©P3a3tK:WlLTtJ:t\ C 
©fc*. HI 7 (B) (D=F»ttfi»BBJCCM*aaL 
fcttOJfcSHiWMifc, 4 0<D£Wi:T$L^&^ftS 

[0 0 6 3] i*U tt±©l/2tt*E, Xttl/4** 
fcoaiiJttOWfc (2m+l) * (rad) <D{4ffiM£ 

4*3ffiffl^7*-*Rtt*« Sfc* w±oi/^no* 
fiSffBT fc AWS 7 * - fci; + /&58»« F A fc mi Z t L ft 

[0 0 6 4] Sft, l/2»fiffi, l/4»gfi*ffl^ 

«s®a5FBo^tc, fest^iaawFA, Fctti 

^T*&OP3JBa3M»F A0fl¥ffifttf*B»0(Mttt 
a»8PFB<Drt¥£*r] , (f»BBSOll»tt2i5aSPF B 

ow*afttfnia»oii»*aa»F cows* r 2 

tLfcfi\ ClOfct, ri : rz Ottrz / n 

1. 7fr£>2. 0 feOttfco COIiJCO 

T\ BBKSlfc'JiA^f-yWS TOWBl3.-y h 
fc, a6*OFLEXffiOll)IE*»fc*Tt±U\ FLE 

tf}£iJb>X^V^^Xx7^-^^7 s C>^OT^J: 



7 Wfy?7>KX*tV) j ?^7-7 , ds;x^>3 

£ 5 &j6*ffi0«JWa0BBfcS*TB*fcBJlT* 

[0 0 6 5] ^CT^fSO^^"-7 D P> f xi7^3y^ 
075-f^-fc**W*5ifflbft»**Hl 8, 19* 
#B8LTSiW-rSo HI 8£fc^T\ 7Kig^y7° (Xe 

10 -Hg) ^vy i frzvmwmmwyt^ nszft 

JBttO)fc*7u^^fc, ;*;£&|H]ffi57-MR2 fc/hS 
ffi) CJ«-«7-yxaa*ffiFTP»i:-aUT^*c:i: 

[0 0 6 6] COfcl U**;l/R±Oj*P rfr55S4 
Lft«itfi)t*tti3HiLLPfc»oT, SftfffiMRj , 

hb^-mr* o±{ik ab^-mrs <o±m, ca 

^xAWMPr' fciRflrTSo C£>«fc SCABS'? 
-MR 3 oaffi3bqRO«B2:4oTV^S4:*-efc, 
TiS^T £ fcSBttfflTffiffl LfcT&ttffiMgW C C M 

so aw-©**, fts^tteroKieici^Tnaitefflv^ 
[o o 6 7] m#mami 9 (a) fc^-r^i^TJ* 

ttfiiSSWC CM^M^7-MR 3 ©ItafifcllEHU 
H®^^-MRz ^6flffi^"7-MR3 ^AMLT < £ 
aS^^^MRa ^e>[HJffi^^-MR2 ^ttl 

iipPF a ^^asagp f c *ao /c^m fc *r^^$s^s 

a«F B*31oftJtt*l:tf3b:-U>hfiA L cfiUt© 

40 [0 0 6 8] SSIH4H 1 9 (B) fc^iifc, 7- 
UxSESlffifc4ot^CiffiS7-MR3 ' OSffitBf^ 

kTH»t*SI*3Wfc»UT3k-byhftA Lett 

l> e C(Df^ tOS»i57-MR.i * fcH*£»tf 

so oaaPFAuiffia) <onmt<D& 
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g> ■f4*>-&j2>a*Mfc©JP# d it, H#T^ n ©231*&l# 
•fJfe^jRA^ai-r * c: fcfc J: 0 JltBMHt 2 (n- 
l) df3l:-UyhftALcJ:t)*ft<ft*J:9teJE 

[0 0 6 9] tfdgiigBF A, FB, FC©V>fnfrK 

l / 2 i / 4 j£g«*ffl#£fe4i\ ffljlfittft* 

fc**tLTl/2tt*Kttl/4ifi«R»C, l/4tt 
(UVX> Etfifi, BBDttO, CC 

v. 

[0 0 7 0] Sfc, W±0**1M!IK:»u^T, T#tt<6 

±, *»WO**WW03%x Jtt* OWIttl LB) © 
«^nk-byMi L c«±©7£&2£#x.573 
SOT !$tt<£MSW C C M K <fc o T#S J2 nfc^<ft^S 
^©ftSSSStis &5fc© Super F L E X&T-4* 
^ftSftSSSM (ttgl/2~aag#) ttfc^TlSK 
C^4tOt«:4. JSKSuper FL EXIST? 
its J8JK#£&©ttE£KH£ftfc7-i';l/*- («*5Jg 

uper FLEXffifcttaig»fc£<Hfc*fc©Tfc 
«o ^OJiaW^l/HCtoT, ^fglBCfcl^Ttt S u 
per F L E XffiT'ii5ftfc*>o;teffffcfc$&:£#»5 

KStfCCMtt, eS£M£*S<£ftJ£ (ay#jrf*- 

TSttlWC CMKfci, S^TtSfcCioTSWc 40 
a£te*S«*Lfe*»©» (Pn, Pr«l) ©*4© 
^F7*-AXfiffl BUB***©* 

ttAx^rtitefisc-f srasm, -r^^^^ss©^® 

[0 0 7 1 ] *C*56WO«OtHCJ:oT»6h*ff 

•TSo 02 0 (A) ttWTO^SaU'-i/aVfcffiWS: 
1 jZ2tf£x>N±T*0. 3 jimMSSTSIET^©:^* 
£ r- ^ P A t) , WT©~> 5al/-i/a 
ytHii2 0 (A) fp©A-A' Sr®T'©"?x^±T'© so 
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^S^^a^fe^tt-S. 02 0 (B) «ft©EI3 

RJ^SISPF AOfln t*F^©tt^«SiigPF B© 
^irz t©itri : n (NAi :NA2)t*>ftI 
SE©J:?tl : 1. 7 3 (W3) tft5<):?C^66 
ftTV^o £fc, S^^©«7CMP^NAwtC»f5 
f 2>¥g r 3 tn s r 2 ©itti, r 1 : r 2 : r 3 = 
1 :J-3 :J~3. 5 J: 5 Kfta&ftTVS. 

WT©>'5 3.U—>3>tix 4TNAw = 0. 5 
7, B%tt£li i« (SftO. 3 6 5 ^m) fcV^fctt 

[007 2] ?T> S20 (C), (D) , (E)tt/4- 
£-VP A<07iAj:TOiaSM«iL, Zft^ft 
^Xb7*-5b;*.{ft»T©3ifi#*|jl 1 . 1 ftm©T*7 
^-*7><uHT*©3Sa^ffi 1 2 , 2/imOf7t-W 
&HT©!iS^l3 T'2d5„ Sfci2 0 (C) , 

(D) , (E) cf©E t hli7i^±©^S7*hU 

U Ecli#->^^f« (SHU) LMl«>S»S 
» «aS#J&©«£rtl©«* «^7s h 

7*-*XT*©nv$f^ r-#-;Vg (E t h£«g}37. 
^-fT^©*!) tfo. 3 /imfcfcSJ:? K^SLfc it 
t&©fc&£02 1 (A) , (B) , (C) C^ft^ftil 

S^*h7*-axffifir?©8g#*PI< . 1/imiDf 
7*- *7.{fiHT-©a«^Is , 2/im©f ; 7*-A 
T.fflSTCSSS^ I « fcjjVfo C©tt©->5a.l^- 
5/3y*fFt.ra*KNAw-0. 57,ffi5A = 0. 3 
6 5(im, o = 0. 6T£3o 
[0 0 7 3] 02 1 (A) ~ (C) t%<Om 0 (C) 
~ (E) ££it«f5i^ *RWfcJ:«S F I NC SS 
■Pttf7*-*xe©«afi0tft (3Vh77H 

13 2 2 ttiim©SKK7tS@C F L E XiS^ffl*^ 
to-£fcfct©»3fi£#*Pl7 , I » , Is ©aik^Sb 
fct©T3B5„ F LEXjS©SS7t^fttt^^b7*-A 
XffiSi:, ±1. 2 5 /imf£ttf7*-AXLfcfeS© 
^4? tT*#i 0©tt3lHl©#fiJBfti:Lfco <:©02i 

O->; i U->3^1tl2 0 (C) ~ (E) ©i/5 
©tg^«5!)mi4FLEXrStll8«C»6nsti:*' ! fe*> 

[0 0 7 4] *K*»Wt±*±E*«©T»ttfi*» 
W©*^©^ r « , r2 . rj©tt*£Ol^TSilHI 

■rsc. H2 3ttt5^© rjt*^t*^a*s»ttfiEt*© 

«^7-f;l/^-©WISji*t f*S-T. S,023 
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f ttr7^~AXt«kS«ffilRMAM/2 AF ■ a • r 

1 fSSftft (attttfllflk) i tf = cos(j8 

r 2 ) (^ujttncft) fcft^m. coiitaa 

nicttimiclK , £IB£ttES r OSSIBBTjE© 
-£fiL Xtt»©-fi«*4*S«fc3a:7-fn/*-- (ffi 

[0 0 7 5] WK'ffll^WfflSSWCCMO* 

&aatt f a Rtf jsaaasp fcb^ ^23 osteaa 10 
mmsltv^*. nx.& s«aa*t f«i^y 

0. 5 (=0. 7 0 7) Tfe^fl^^-r^^x B2 3fc 

2 Oit*tt, 1 : /"3 (= 1 : 1 . 7 3) £&£ 0 

[0 0 7 6] fiSaa^ t f O&ttffiOEWiiTO. 5 
(4*0. 7 0 7) fcnSTS<&Bttft<, WAtfO. 7 
58**«»teLTtJ:t\ C(Dm^<D n : rz ttl£ 
If 1 : 1. 8 3i:&§o <IU tl«0*ftT5/5al/- 
S/3>*ff4t>fc«[*, r 1 : r 1 tt 1 : 1 . 7 ( I t 20 
f I = /~0. 5©*&) l : 2. 0 ( I t f I = 
0. 8 0i*) SftOlBH^A^ilk^to^ote. B"T 
Sfc, B2 3**t f©WMtf0. 7-0. 8<£9& 
/jNS<*SBtr©IBHrt03tt*, *0«B5tO«K:« 

LT^vat-uvhte-rao^ssw^s fincs 

[0 0 7 7] 0!l*tfB2 4f:/7t^^al/->3>8S 
tt, n : rz : r 3 = 1 : 1 . 8 3:1. 9 5 t LTc 

5 fcSVT ^5 a. U—isb :4SStt, r 1 : rz : r 3 = 

1:1. 95:2. 1 loi^s^.^ coa^fk- 
10-115 tt^-fnfeH2 oony#* h*- 

[0 0 7 83 S»tH2 6, 2 7^t^al/-V3 
y&mit, : rz : ra #1 : 2. 3 1 : 2. 

50M 1 : 1. 4 3:1. 6 7<0*&T&**^ 
(0 2 6) WMMOl|^*+»Tft<, !W 
(0 2 7) ?tt 2 Bj|lUS7 086* (2a«F 40 

a, f z(o&mMmfc<o^\L--vy vtm<o%wd ft 

(E t hU^TOXv-YT,!!) tfRttfil 
(0. 3 pm) ^Jt^T**<*0a^TLS^ Cfcfc 

[0079] 028, 2 9 tt> £ £ £ r 1 , rz £ r 3 
fcOSa&BBffi^lB^Sfcfc^^ft^r' : rz : r 

3 = 1 :^3 :^3 (rz = r 3 ), Slf r 1 : rz : r 

3 = 1 : ^3 :/"4 (^4 = 2) fcLTS/5aU—>3 so 
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Vfcffo fcSgS^^-To ffj#E>i§'&tt0 2 8 cm < MUA 

i»ao**s»«^*s D ft < > ft#©«Krt*B 2 9 OfcO 

< 2a^am^<ftDi-f r ^> cjy**h*-;i/a 

[0 0 8 0] ftoT, r j , r 2 tr 3 fc<DB8$tt0 2 
0 OWOSP < r 1 :rz :r 3 =1:^3:^3. 5 § 
StfA^Ciltf*>fr*o n > rz , r 3 <D&tt 

&<. 0!l*JfB2 4, 2 SfCsRLfciS&fS**^*.* 
ri rz , rsOC#^b*T*oTfcJ:V\ cn£<D 

r 1 : rz : rs = 1 : /"3 : ^3. 5 (02 0) 
= i:i. 83:1. 95 (0 24) 
= i:i. 9 5:2. 1 0 (02 5) 
fcfc^Ttt\ ( r , + rz ) /2r3 Ofltf, ZftZtl 
0. 7 3 0 2, 0. 7 2 5 6, 0. 7 0 2 4fcV^BB« 
tfjJDiO, ^CT\ n , rz , r 3 8^07-^ 
V**«LT\ 0. 7 0< (n +rz ) /2r 3 < 
0. 7 5gB0Hffi*»fcf B2 4-2 

Lft^Sal/-: ^3 VOHIjfefttt, n , rz , r 3 

^ 0 fcTs rs ttNAw=0. 5 7 Effi^f L"TV£o 
[0 08 i]B, KSOiWB^BTttSWifc**© 
NA, gp^BffiTO^Srs *«0 * D RJlEt"^ d 
fctfT*t£fc0#&£A\ *R9!fcJ^T* NAw (r 
3 ) ©atfKfb-rSkWaCn , rz , r 3 Vttfttf 
mM-tZZMztt (fits r> : rz tt^ffctft 

o fcT, ^^O^IifgM^WC^V^T^gr 
u rz Otttt«*rfclS»««*fctO*Wk«« 

[0 0 8 2] fe&W*, NA (T3 ) A^fbL, ri , 
rz , r 3 Otk^aLfeaB^ftiO-fnsiS^fc 
tt, «aOFLEXtt*fiffflU ri , rz , r 3 <D& 

ri , rz , r 3 ©ttflWifcStlfctOT* 
oTfe, FLEXffiOfffflU:J;9JlljftJSUt**6»c«1" 

[0 0 8 3] 0 3 Ott*RW0*6fcffl0*KflflT0-> 

^ayfcBiaTftOx ri : rz : rs t,B2 0OtWt 
1 :7"3 :/"3. 5T'$5. ft£U *'W8aW 
FAOlfi2il*4-l. 0*^6-0. 4 t:f!Lf: 

(SjISpf co»iS3©^^+ 1 <b*r^) o 03 0 

(C) - (E) KSLft*3l*»ftIaB-IaDO±5 

cf#uaawF AofiiBaa^^ifiT?** (Siigp 

FAKWtt#R*B***) nvjr*h*-;UB©B 
Btc^CSUV^vy*, 0 2OOifB- (M)t#S^^ 

•65A/jajSSSgSoa#»fR*cot^Tt, B2 0Ot«i:ra 
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«fcf#&tt* e 02 4, 2 5lC^Lfc*>S:iU- 

i^o 03 0 (B) »fc«UfcTiWt«(E 

[ 0 0 8 4 ] 0 3 1 lilfc«0fc*fcfi£*0 Super 
F L EXSTOS/SaU-: i/3ytS**SLftt»0 , P* 
£o 03 1 (A) , (B) , (C) ttMPRNAwtf 
0. 57T\ B*fcjSfr&0. 5 4 8NAwO¥irtO 
W#0«iRffiHi8»¥*-O. 3£Lfc7>r;l/*-£« 

S»ftl3i, 1 fim07*7*-**ffiBTOB3*B£# 
1 32, 2fimOT7*-A^ffiHT»0«aift»ft.Is3* 
^"To Super F L E XftT«H3 1 ©«t dt^X 

j£$fi©ffi*»likLTtt. 020, 24, 25, 30 
u p e r F L E XttWi**©* 

031 (a) tsfidftu-rtr-* o;>*v 
tr* fc ft o fcffli Lft =i * h *— ;W - > p a 

[0 0 8 5] 03 2 (A) , (B) , (C) teZO*? 
4Uy*vy*RS±-r*fe»t, 0 3 lT^al/-> 
a y^x^LfcS u p e r F LEXa«7^/V^ 

t^ffl*a»ft7-<;i/*--*ffli/^ca^o^^a 

NAwttO. 5 7kU «*ft{SO¥&0. 4 4 7 NA 

7-r/l/*-*ffi^*. 03 2 (A) - (C) ti-^n^n 
^*h7*-**ffiBT©B3MiM&l3^ 1 fimOf 
7*-*X(4HTO«3i*»*Is5, 2/imOf7^ 
1 3 R «r^U 5IAHC0 3 1 €>if 

[0 0 8 6] 03 Sti^frlHEKtf 0. 9 6|im »x 

±T0. 3/imft) O^Xh7^--^^ffigT'03tJS^ 
*05/5aU— >a B2 0lCSLft*tt 

TOSFINCSft fci*«3Mt»* I 

3 ?te, 03 3 (A) ©i5fc2oo*— ;W»OIHtfBI^ 

£<> £C6ti>\ 0 3 Ite^LfcjfcftTOS uper F 
LEXS (1) Tte, 03 3 (B) ©3ft*»ffl3B©J: 
5 , 2 o o *— ;W - y ^ i * U 

amn *tiTL*t\ 2o©*-;wio*iiiHcw 

sv^e-* GRiy&ftE cfiLb) cogp 
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ftftTOSu per F L E Xi£ (2) t«toT*i&IB 
EUtA^O. 9 6 nm02O0*-;W«r-yta*t* 
k, *0«SSfi^fl5l39ttH3 2 (C) tc^fJ:9^ft 
So Z<D&5 fcJt«ttS»*0B^ Super FLEX 

j£ (2) ©fc^tt, yy*yWft<K'Jt»4^ft 

10 n c s mc&^T+ft%mm£&*$$}%*'&% ct» 

[0 0 8 7] ttJL *»Mo**»flai:*oflFfflteov^ 

20 c cM*a»jt¥jRp L^iims*. faw»o-»* 

SHR I NCttfc»r*J:5«cSaiflII6i:tTfei^. 
«8M*CCM*E^Sfcfcfcfc, SHRINC?£Xte$i 

ttfi«»#C CMO»*51ffl*-a:ntf 
[0 0 8 8] Sfc* *»W©*SOMifc^bfc : FiWt« 

[0 0 8 9] 2 ^O^SSWltc^^T^^OR 

BSiiigPFA, *n<Dfi$tt3»Bi:FB. arras©* 

*0 £KttTfefil\, COif^C^, 04, 0 5*tC^ 
40 Lfcr7 ifcSiRg iftftWfc «k t> * 6 

fciM-CiltfTt*. W. COIH, *§n, r 2 » 

fc *^^»FA*OJl»ifi«ffl*itotr*c:i:fc± 
0, ±Ekn»fcJIWBB©B*W*«6teii1-ck 

[0 0 9 0] 

so LEXfe WiSuper F L E Xffi kBISB^ 
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SftSupe r F LEX8©<fc?KlI$t&*tf8I*Iji 

jfitTSBB^n^li'&T'SoTt, Super FLE 
XiS©J:3K:'jy^>y©-9-7tr— >900CJ:oT io 

&tfffiE*^-f0= 

[0 3] *«WK*^*B)tettllKfieffi-r« : F*ttfi* 

[05] m3<DT^mmsnmc^^m^.m&mA<Dm 

[0 6] ffi*©SBB)ttffifc*ttSj&£SS©#*£* 
[0 7] fl£*0 2BJ*j«7-('/l/*-fc»»t*illUSi»*0 
[08] *«W©*«ffilK**8aeB3t«ltO*#W* 

[09] a»3t¥»o-aso*a*mBfc^-r»fffiH. 
[0 1 o] t-nm<om i o^fiSffiiK<t5T^ft<s«sp«- so 

[011] *»WOS2 0H»WK:J:« :: F*ttffi«W*f 

c cM©*j«%^-rBi. 

[012] *^(DS3(0*SSfflJt i }:S :: F»1t{SilSgPW 
C CMO^fig^^-T0 o 

[01 3] *WRGm4VmMK£& : ?»&1Hlt&*t 
C CMOflltf^-rH. 

[014] *MI0XltmK*XZti*WRK#X«>- 
[015] *m®<om 5 <D*M!IC J: S =FSMxffi«EgW » 

■ c c m om& t *©mB *«g§r % 0» 

[016] fl#£fl*WWLfcIiBJte*JR<D-»0*l* 
[01 7] 01 SO^SOSIBSWfciST^ttffiitaWJ 

[018] *»W©**flS«« , *ffl'Sn5 5 7-7'ns; 
[01 9] 01 B077^t-C, *«WO**fifi^JC 

«t c c M%mm Lfc«?^^-r0„ so 
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[020] *ao*-;w<*->tJti-5**wos F 

I NCSffi (n : rz : rs =1 : 1. 73:1. 8 
7) fcJ:*a»*MMt»*fcLTS'5al/-: ^3>L 
& ? 7 7o 

[021] JWa<0*-;W^->fcW-r*t!!*O5i*B 

[0 2 2] #ao*-;W^-yKWr*ti63llOF L E 
[0 2 3] 3b-b>hiaW £SC©2»* 

jjSt7-f;v*-tei3^*iB«aa*©-w%jsr^7 7. 

[02 4] WttteMSW'Wgit r . : r i : r 3 = 
1:1.95:2. 1 l©if^©->£n.U— >3>SSS 

[02 5] T^ttfSS^MO^Slt r 1 : r 2 : r 3 = 
i:i. 83 : 1. 9SO«^0'>5al'->aVe» 

[026] r . : r 2 : r j = 

1:2. 3 1:2. 5 0 a ^3>1gS 

^"57 „ 

[027] =F»ttttWBf O^mUt r . : r 1 : r 3 = 
i:i. 4 3:1. 6 7 Otfrn-Oi/Sa >3 
«r^-r^57 0 

[02 8] T )*!M4f£MgW©¥glt r 1 : r* : r 3 = 

77. 

[029] T^ttfiSSWC^git r 1 : r 1 : r 3 = 
1 : V~3 : v r 4©JtB-0->5^b->'3>^* ; &^-r^ 

77. 

[0 3 0] &&<D*-)\>>w-yizft-tz>*$m<os F 
I NC SttKJ:«Ml*«ia»5(lri:LTS/5aU-i -y 
3yu^77, 

[031] #as<D*-;w^-ytw-rss£*os u p 

e r FLEXS(l) fc£4»S*«KsUt$Mii: UT 

[0 3 2] #l4o*— ;w<*-y£JfrsfiE3fc©S u p 

e r FLEXS(2) fc «fc fc LT 

-> 5 a U— 3 > L fc 9 v 7 o 
[03 3] 2i@©gifiLfc*-;W^->'tWrSS-a 

Lfc^7 7o 
[ft^©IB^] 
R • • • U^/b 
W • • • 7x/n 

p l • • • m&K#% 

ftp • • • 7-yxsai (a®) 

ax- • • %m 

P A • • • *— y 
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(18) »M¥6-2 4 4 08 2 



[HI 2] [013] [HI 7] 
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ftffl¥-6-2 4 4 0 8 2 



[014] [015] 
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»M J F6-2 4 4 0 8 2 



[02 0] 





IB) 



Eth- 



iC) 



Bt)r 



, NAw> 

' (ft) 



CH 2 4] 

{ri-n-.rs'V-W'iis) 



ZasnTTt-tlMM. 



Is 




12 6] 




Eft 



-in 




is 

ZMmTh-flVSLE. 
[02 7] 

(n-.rz-.tS'UiM-isi) 



(A) 
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[02 2] 

11*0 FLEX f& 




[0 2 5] [0 2 8] 




[02 9] 




n — 

i rJ^7 



#l¥6-2 4 4 0 8 2 



13 0] 




[03 1] 



(A) 



{C) Eth 




[03 3] 



(A)SFWCSft 




(B) SvetfLEXftW CC) Super REmz) 



Eth- 



Ec 



2 




(23) 



6-244082 



[03 2] 
tiUknSvperFLEXft(Z) 

I 



(A) 



ft*. 




